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ABSTRACT 

This pubiicatioB^ published guarterly by the Afflerican 
IriiStitu^e o£ Biological Scianc-:^^ focufles on hicioyy ea^jcation in 
colleges eina univ^ersities . Incluaed in this xm&m axe articles 
dealing vith adapting aTOilable matOTials to an indiwidyalizea 
Instructional format^ science aemiiiars for liberal arts freshmen^ the 
role of physiology in anatoffly caurses, a profile aiagraw for Cocusiiig 
thought on environmental pxobleas^ and the implementat Ian of 
computer -assisted instruction in biology using stt^ctuiea and^ 
liOBatruGturea mastery strategy ^^ith varying faefibacK specificity* 
(Mil) 
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Uidividualizad iiistructional strategies off^r many mw mmm- 
lar possibilities in the hinds of an imaiiinativ^ and innovative 
instfuctor. hi the sai,ie time, individugtUsc^^ instiuotional 
matmals are difficuit to produce, demaiidini Hnd ^on turning 
time, energy, and resourc&s At the least. Pity that tnw 
materials are not availabH Qomrrtefcially. But thoy are! They 
are luiking thara, submerged and iarean^d mmy tim^ by 
**,itufr* you really cannot usa. Most lire restrictid by 
copyright laws that they detar the tnajority of ifistructpts from 
using them iri a format in v/hlch they could hu niost iistfulj as 
instructional tools. It is as if sonie developers afld prd^^UcefS of 
supposid instructioml aids are daterirtiited to make their 
potential instructional aids unavailable as fc^l inittuationsl 
aids either by specifically denying d^'plio^tion ri^ts and 
adftptatiaa pfivilgges Qtj what is worse, hy not sp^eifigally 
enQOura^ng adaptatiori and alterations. 

Much thought and technological expertiie haye gom intn th^ 
develDpment of many of these packagei-time and resources 
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t^iat could not be investe<f by jnost iiMividuals. But a 
ciis^tty-fiini strip presentation on poy iJation genetics wide!) is 
GOinmercialiy avaUable mav not fit an instructional pfograni 
which involves studcnti with u pri^ited itudy guide containing 
among other thinp behsvlof a\ otoject£''^s and wr tten ex^rcijes. 
However^ if pernftiislon cauld be obtained, or better yet, if 
adaptation were encoufafid, jnueh of the script and many of 
all of the frames of the fUmitrip mitfit be u^ed and a study 
guide prepi ed lQ accoffipany fhaie miterials, 

Alio, if initruetors of large eour^ies require 10 to 20 carrdi of 
a p^en initructionil packafe to service their students and the 
commiiCial produgt it rnirkit^d at $30 a package, chances m 
gcod they wiJl not use the produot even if it ¥?ere acceptable 
is. And when H is tiot quits acceptable as Is, Its non-use Is 
practically guaranleed. 

If, however, permMon could be obtained to prepare sddx- 
tioral fUmstiips or perhaps even pirate 20 frames or so antf 
have them copied in iiide fori^at, pivs if per mdsiion could b@ 
obtsirted to pirate parti of the script ia print or sound fortntt 
for $100 to $200 above the iniUal coit of one packupi 
chincss are good tho paakaga would used. The problem Of 
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nn-n*'u*ni\H. Init t|i«,u}»ht pass^ii^ i\p poiuntially bont - 
tirjal i/iirninu iiulcri ih* !iu)ic UiMicssfiil (l i.H'pfil U> bu 
piisHihlc to limil tho ust^ siu:ii niaturiais to On shuiciits <>\' 
thy imtrrctri who ubfiins p'^mission uui pay?. tb<^ ;rwiui'un 
for p.fiilint'. uri vili i;< 8. 

:u:v i^j(aiiipl if Uuf ;c u^; sectii) b nf a 1 6 inni I'ilni, which iias 
\?Ut.n pircliased by uti institutiui ■ ot un InUiv,ih!;il, tbni imx- 
vvoithwiiiiu or fvon tritical U> iin f.striictioiiai paukagc hut thr 
rc t of th^ foiitagc is oi' hitle :io iheri- ou^ht tf) In- a 

rc.:>iiMUfble \my of ubtiiiaini^ rinhts ;o \jj^e those sections in 
cillier film or vidt^o fnnn.n with that irstntcfor's siudoiits, 
This priviluBi^ sliauld run be given fur pir itiit^ ;i runted film 
UUies-i an assigned ptrnting prjVjlc^o fue is adcquai*My hi[rh. If, 
fujWuvcr. a 20 ininuta fi'in is pari fia^^ed at a conf ai' is it 

not possible to uffcr the sanii^ Hlni Un S5uO with 'Mn-house" 
piratiiii^jnd duplicaiini^ rights? A lb •iiin fiiiiu even it all g(iud. 
ts not a tornuit th:M luHtis itsoif in ilivid uulizud insiragtion, 
yel rauch of Iho ^onta|^'^ U)flc n ^.vKhout tlie coinmentury) may 
be of grc:.U '^aluc i! availuble in vuk-u or B inn iorsnui 

Hoai.^ 16 rnrn ,)i<;il uu-oi^ aru nuw offufinn jheir prodiu lions in 
^yacu uHiuai. hvA .uM vviia JM.J nw.iaioi -:bon - :h... (^nu 
Sl50'VideocaN-et»c is o^^ no valuu in rourse h>r 50i^ saidents 
view:n^- tli/ fnoiaj^o iinlivii lually, uiul tiu^ six or nu)iu t.'>pies 
that oui;bl to ho avuHuble for tMut nuinb^ir uf stud'-^nls uru 
pruhih ^Uvely oxpcn ^i^ j. 
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Opinions expressed by the authors are their own and do 
riot necessarily fcflt^ct the o pinion of the American 
Institute of Biolo&cal Sciences nor the iiistltudons with 
which the authors a^e affiliated. 
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Ibc nrtuhiiom (d' H mm film biOps suouh! also Inuk at thoir 
inaikutinK ivroi ec'ureS. l:aeb ot l\m^^ 3- In 4-minutu loopK gosts 
about S?l This is indued reuHuiwbje \f fhc iimtruutor shows 
the tilin lo io 20 Hmups of 3u in 1 OO •audents once each 
senu'stur; it wiU iUHl tor years. However, if thu instructor 
ti:;icfn^' K^)U 'aatbitily a s^iiiei^iar h an iiiJividualizud rormat i.o 
that ei^ch itu lont viuws the film jnciepcnd^^ntly, a single loop 
has :i iiood caaucc pf not surviving onn >ioii\esti?r, even given 
the Viesl of cat e. tjjst becomON prohibitive. Tlie options aru to 
(a) **euptiin^" the film on vidc^^casscttc which, thouj^h they 
wear out, urc dii t cheap for thv tlirec lo lour minutes of tape 
'■equued, (1^) do without a potcntiaUy uxeGllont tcadiing i^id, 
(c) do av/ay with individnalized inm^aLrtion, or (d) pay the 
price. 

I'hc first optiun is probably tukun by many, but navcr without 
somu qualni^, post^ihly gUilt fe^Hngs, and perhaps even some 
anxiety. The ncKt two options are repugnant, but the 
imp*enicntatioii of the s«-cOnd is probably widespread (Kpcak- 
ing svitli some initbority I cm personally attest to this). The 
last option is no option at all, hut the vvay most hcadHtronfi 
innovators niust now go. Is il not possible to nrll ihe first loop 
for $25 and offer to kcU TV duplication fights for indiouse use 
iui an adUiUunal SlUu $200? lliut aiucaiiUs to about 
S[i:?^S212 profit on a loop sale rh;U otherwiHu might not be 
made, js the Hccnnd option h o?^er^i';ed, or merely $12 profit, 
as tlm first option is exercised, in spite of the possible 
emotional ard lega^ haz-ifaH, 

The primury argument aiasust sclHnK inexpensive pirating 
privilcgus undouotediy would be the impo^sibiUty of enforcing 
such pdlides. But the problem Wouh' no^ be any greater than 
pohcing situations falling into the imi option at the current 
time. By foilowing om course uf autiun the conipanies would 
at least make a few more bucks and the students would 
benefit. Obviously, for llie pfgducer the former is more 
important than the latter, but hapefuUy there is soma chance 
that most companies nave gottun into the educational materi- 
als business not only to make money but to help studento 
learn, ^hat is more, even if pirating options are offered, the 
puristb of those with more liberal budgets might evcri continue 
exercising the last option and replace M^orn out film prints 
with more film prints if they iife equipped better for that 
formrit. But at the same time, thObe less fortunate would at 
least be offered the pirating option^ 

The in house pirating privilege fee could be scaled according 
to how much of a given conifnercid packaga was pirated, how 
many copies would be mada, ^tid so on, Tm problem with 
setting fees is one of "reaSpiif bleness.'* Obviously, it is 
possible, at the present timei to obtain permission to use and 
even alter parts or all of an available instructional package. The 
trouble is that sat fees are directed primarily at the cnmnierciai 
use of existing materials and are hence unreasonible. Recently 
I attenipted to obtain pefmission to usa a single photograph, 
one which was terribly outdated in ternis of clothing styles of 
the individual pictured. It was found in a publication with a 
1958 copyright. The photograpli was to be used in an in-house 
study guide for my own sthdents, and it would have 
contributed immensely to the impact of the study guide. The 
reply to the request for perm il ton was the standard rate of 
$100 per photograph. In spite of several lettci; sent to the 
publishir, the fee remained unchanged. So there was •*no sale 
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in thiJ y^sj. and thti $10 fee I offered Ujt uri' i^e 
phoiopji^h was •^iv^j«l; ^ut the cause of eUucrtiin 
probably not mrs cd m well a.^ U. r.rght have bean- 

The time and cffott rrxiuirrd fi^f an in^tructDf to v^rlte to- 
permission to materialSj slvcn current poIici«:i, can aisu 
become pfohibkive* Fruduccis of udu^: tiOnai mutirials, u.^- 
pacisiiy tUoSe oppoci/ing in the las" fyw ymvs sNhich are 
designed for use with small groupf'* or irtdiviauais, shuuld take 
positive steps make it easy for ^^^otejitial pmUs to request 
and obtain perni J.non to alter .^r r4dapt and *q puy a 
rea.san^ble ft?e for this permission, A sampUni of the materials 
that Ml into this CRtegory would inclnds Ward's J- ilo^xarn, 
Lab Air^.s IncorparuteJ's Lab Aids, BSCS's Sing)** Topic 
Inauiry Filnis, Educational Methods fn^orporated's Prn- 
iTammed Biology Sieiles and Kit^, Eduquip'fj kits aiid pw- 
^ami, Learning Resources Comprny's kits md carjette pro- 
gram?, Bio Film's learning pre gram, Hach's kHs, ^, B, 
Sauaiclors Compujiy*s Visu-^l kid^, Science Softwre SyEtefn's 
muUimedia pr^^sentationf , UrJver,?it> of California Media 
Center's recordings. There are also coiiritle^^ other pro-ams 
from other nources; fiijns and flni strips from NitiDnal 
Oeographjc Educational Sendees ^ Moody Institute of Science, 
MeGravz-Hills Life Education Frograrti?, Le^inins Resourtss 
Company, BFA Ealing, and Harper and Row; printed separates 
I'om Ffdeftian, ^Westiiighouse Learning ?xc^^, Saunders, .nd 
McOfaw-HUl; and so on. 

To the potential developer looking for soire ideas, some i/isual 
aid^, Or technf>losy to make the t&sk of prcducing in 
individualized instructional pacicage easiei while at the same 
time devaloping a package to help students learn the concepts 
designed into the package , the preceding list is fecQrnmesided. 
In that gfOuPj however, thare are only .1 f^^^ instruotiDnal 
materials sold as small separates or iiistfuctional products 
which i^xpect or encourage you to adapt these materials to 
your own situation. You should stay away ffoni programs 
involvSng eopyri&ht^d cassettes sold without dupUcation rights. 
Look fof tho pacKaga which will ^va you a scfipt instead, mth 
an open invitation to alter the script as you sea fit, and then 
make your own feogrdings and as many copies as you require. 
The script may cost you more initially, bt^t it becornes 
ine-Xpensive when compared to the cost of seyeritl preraeorded 
and copyrighted ca^ettes. Shop for filmstfip producers who 
for a reasonable win permit you to photo^aph a few 
frames and make duphcates of those frames which can assist 
you in the develDpment of an instfuetional package that might 
not ttquite nor be able to use the entire filmsifip. 

The pargdox iji this situation is that thg producers of aU these 
new and exciting kits, program esssette-'filnistrip programs 
printed separateSj etc, in their attempt to py^ us greater 
flexibility in our ijistiuctioiial pro^amj have foisted upon us 
an equally eonfiiiing lockitep in most eases, Thay are saying, 
**Use our producfs as produced or do not use them at all.'* 
This is what wi hsve had all along. Granted, some programs 
may be done so well or fit a pven instruct or's format so well 
that they mn be plugged in as is and used as intended. But 
chgncci M pmt that really innovative ifistructori will want to 
pick and choose ftom this propam and that and fto prpgram is 
100* aeCeptabU or 100% adequate for what they see as theLr 
own and their students* needs. We should in no way diminish 
tWi rolt ot the instructor. Instead we should actively work 



tov/ard freeing his ar her imagination, yreativiry, and inventive- 
ness by making potential instructional materials more available 
and flexible, Prodiict^rs of eciuuationul materials have had it 
their way for so loiig perhaps it's time to see whut they can do 
to let us have it our v^ay. 



Editot'0 Notei In an effoil to elicit vuflous points of vle-w, the 
nu'nu^gfipt for thi^ **probletir" was subniiticd to a comntercial 
publisher of audiovisual-ciissette materiah; a nonprofit organization 
with loi,g inv^olvcment in curHcular mat^fials dDVclopmcnt; and an 
academic chairperson r^co^ited m a leader in the use of mediated 
instrUgtiortal materials, TliO reactions of th^ r^victVers were predictably, 
but itovertheiess, ars anonyinously Included, with the perrnission of the 
ijuthor^ at ih^ end of -his artiela. Readsr reactioiis and possible 
solutions are oncourapd, and *nay be subjects for further exploration 
of the pToblern, 

For the record, recommendations of tlie reviownrs were (a) do not 
publish, (b) publish with the following changes, and (c) publish as is. 
The author has reacted to the reviewers' coniirients. 



Review by Commercial Publisher 

The manuscript r^prs§e^it§ the ^^ditor^al opiiiicn of the 
author and tends to ba ^ rather subjective expression of 
uninformed orinjon. 

in my experianc©^ produc4^rB of copyrighted educational 
materia iS (particulprly in the sciences) are anxious to 
acconimodate users of thair produgts.- Licensing policies 
permitting the limited reproduction of copyri|hted 
iflatfrials are in use and under developnient by many 
piD^iucerJ, In every oa^ej the so-Called **fair usg" 
stai^dards have bi^n eonsideted and incorporated, 

Unriuthorized duplication can hava a very negative effect 
on t.ha vt^ry people the author purports to want to hglp. 
This is m area cf conaiderabla cona^rn to educatori and 
pfoducers alilte and shouid be the subject of good 
objective tninkimi^ TJie author has failed to consider all 
points of view. 



Review fay Nonprofit Organization 

TMs paper seems to ba addressed primarily to pubUshars, 
asking them to change their marKeting procedures and 
pacing pQjicies for educatipnal products, My mmot 
crittci^nii are 

9 It is addressed to the wrong audiences- It should be 
iiibmitted to a publlestion trada journaU 

• The plea Is t^^fac^d; chante copy policy and reduce 
charges. This argument is naive iii a **free enterprisi" 
ecanomy. The writer should reduce his argument to 
principles and defend Ws principles rather than tiy to 
exhott publis>iffti to /educe theii kups, 

• The af^ments of pubUshers %nd authors are not 
apparently kno^n or attended to. 

• 'Die argument doesn't a icholarly contribution 
to kftowl^dgg of problem solutian. 
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Review by Acadc?irac Chairperson 

We believe this could one of the most impflctful 
articles published by the AIMS Education Review. 
Having struggled v^ith this problem tox the past eight 
years, we agonized through each new individuaUzed set 
of maicrials Bob mentioned in his article, Knowing that 
if we adapted or used any of them, we coiUd be viohiting 
the sacred, though vague, cop/riglit laws. 

We not only wholeheartedly support publication, hut 
maybe even recommend sending copies to ail the 
commercial producers of t^jccellent learning packages 
now available. 



Scfeii00 Semime^ for UDefai 
Aff to F^tea^ni 

Alice Boiirlce Hnyes 

The Department of Natural Scienre is a small academic 
department which offers science courses for liberal arts m^ors. 
In my 14 years in the department, I have had many freshmen 
students, so 1 am particularly sensitive to the new student's 
potential, 1 have becgme convinced that a variety of educa* 
tional experiences should be available to provide the mout 
favorable learning situation for each student. Many educators 
endorse creative approaches to education, but in practice wind 



AlBS i 

AlBS to Spoiiiiir AlUed Healtb 
Sjmposliim at Annual Meeting 

The American institute of Siological Scii^iicea will 
sponsor a one-day sympDSiuiti on the Role of Biojogy in 
Allied Health Education at the 1976 Annual AlBS 
Meeting at Tulane University, 2 June 1976- The sympo- 
sium organizer and general chairman n Martin D. Brown, 
former AlBS Governing Board Member and currently 
Dean, Health Arts and Sciences, Fresno City College, 
California 

Symposium speakers include: 

© Joseph Hamburg, University of Kentucky: Identi- 
fying the ScienUfic Needs of Allied Health Profes- 
sionals 

9 Raymond C. Bard, MedicAl CoUege of Georgia: The 
Role of Biology in Baccalaureate Allied Health 
Programs 

m Marion M Brooke, Canter for Disease Control; 
Responsibihties of Teachers -o Students and Com- 
munity 

# F, Robert Owens, Parkland College: Health Tech- 
nicians-The Biologist in a Supportive Role 

For further information about tha symposium * contact 
the symposium chairman ^ 0arttn Brown, 




Allied Health Task Force 

At the recommendation of its Education Committee, the 
American Institute of Biolo^cal Sciences has estabUshed 
a task force to consider the biolo^cal education for the 
alUed health professions. The task force, under the 
chairrnanship of Martin Brown, Dean, Health Arts 
and Sciences, Fresno City College, California, and 
former AlBS Staff Biologist^ will conduct its initial 
meeting during the Annual AlBS Meeting at Tulane 
University, 1 June 1976. 

Subjects to be addrissed by the task force include: 

strategies to improve the quality of biology education 
to allied health m^ors, 

® designs on improving communications between biolo- 
^sts and allied health educators, 

« and a number of other Issues confronting the bio- 
logical sciences education of allied health majors. 

Members of the task foree include: Biulah Ashbrook, 
Director of Education^ The American Society of Allied 
Health Professions; Raymond C Bard, Dean, School of 
AUied Health Sciences, Medical College of Georffa; 
MariQn Brooke, Associate Director for Health Labora- 
tory Manpower Development, Center for Disease Con- 
trol; Gerald Griffln, Dirictor, Departmint of Associate 
Degree ftograms, National League for Nursing; Robert 
E, Kinsinger, Director, Division of Education and Public 
Affairs, W. K, Kellogg Foundation; Mary Jane Kolar, 
Director of Education, American Dental Hy^enists 
Association; Ralph KuhlU Director , Department of 
Allied Medical ftofesslons and Sernces, American Medi- 
cal Association; Rchert Owens, Chairman, Life 
Sciencii Division, Parkland College; Kenneth Skaggs, 
American Assodation of Community and Junior Col- 
leges; and Martin D. Brown, 

For further information about the activities of the task 
force, contact Martin D, Brown, 
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up with sections that "meet MWF at 1 1 in groups of 50-200, 
cxaminyd at least twice per turm, gradud A^F'* {Woodward 
1972). Tim departmunt also offers large lucturc clusscs, small 
discussion classes, and average'^sizy lucture-lab classes. 

A new format called the Freshman LearninK Group (FLO) was 
initiated three years ago. The distinctive features of the FLG 
are: 

1. Bnroilment b restricted to freslimcn. A statistical analysis 
of the FLG population (Tribble 1974) showed that 45,7% of 
the students responding to a questionnaire inclicated that they 
"felt more comfortable" in competition with other freshmen 
only. 

2. Class size is limited to JO students. Small classes are 
common in upper-division courses in the niajor field, but rare 
at the freshman level. The FLG is an opportunity for human 
contact and guidance from a professor who cares and who is 
concerned with the personal intellectual progress of each 
individual student. 

3. Special topics are chosen for these courses. Courses are 
proposed by individual faculty members. The proposals usually 
focus on subjects that are not covered in traditional classes and 
have special interest for the professor. Since course propojals 
are initiated by the faculty themselves, those who do 
participate have a deep commitment. The Loyola faculty ah 
have teaching experience, a Ph.D. or equivalent, and scholarly 
background in the area proposed for study, so no special 
additional quahfications were required of FLG profersors. The 
determination of whether the FLO would be counted towards 
the faculty rnember's teaching load was the responsibility of 
ihe individual department sponsoring the course. In most 
cases, the FLG counted as 3 hours toward the full teaching 
obligation of 9 (including paduate) or 12 (undergraduate 
only) contact hours per week. Few departments offered more 
than one or two FLG*s so the overall student/faculty ratio per 
department was not sipiificantly affected. About 5% of the 
fulNtime faculty of the university participated in this pro-am. 

FLG*s included such diverse topics as Chicago Theatre, Islam, 
Lasers, and Museums and Galleries in Chicago. The topic I 
proposed was -'The Natural History of the Chicago Area/' 
Course proposals are reviewed for appropriateness and prob- 
abla freshman interast by the Dean of Freshmen. The 
prospective courses thm undergo the routine evaluation 
process-approval by the departniant, review by the Core 
Curriculum Committee, and final approval by the Dean of the 
College and the Faculty-Student Academic Couneih 

In 1972-73, 24 FLG-s were offerred in which 201 freihmin 
(aboul 20% of the freshman class) participated. In 1973-74, 
the proffam was offerred again to a comparable poup. in both 
l-^^n, although one would expect that few nonscience m^ors 
w* »ild CTOWd to enroll in intensive scienca courses, the natural 
Hc^^nuf^ courses had full enrollment and an informal waitmg 

Tlie fallow-up study (Tribble 1974) ihowed that 48.6% of the 
studants initially were stron^y in favor of the FLG propam; 
after complatiDn, 62.9% were strongly in favor, and 98.6% 
would recommend the FLG program to incoming freshmen. 

Alie^ Bourke Hayes ii in the Depaitmeait of Nitural Scienf*, Loyola 
Univof rity, Chi^io, lUinois, 
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Course Structure 

fhc 10 students and 1 rnet v.t least one afternoon each week 
from 1 to 4 or S p,m. during the spring F;cmestt^r. Each topic 
was introduced with a 45- to 50-minutu lecture accompanied 
by handout notes and reading recommendations. The course 
was flCKibly structured, so that after the introcluction of the 
topic, the remaining two to three hours might be devoted to 
lab analyses, field work, a guest lecture, or a discussion. 
Obviously, no topic is thoroughly treated, but enough is 
presented so that curiosity is stimulated and resources for 
further study made known. Although students are free to 
pursue the specific topic of their choice, required weekly class 
sessions guaratiteed that every student received basic informa- 
tion on all topics. There were no cxarnLnationSj but the course 
was graded, primarily on independent research projects con- 
ducted by each student. Twice-monthly conferences informed 
me and the students of their continued progress. 

Tiie course has more content than m independent study 
course, but there is little pressure since the basis of jading is 
the quality of the research project. Some freshmen cannot 
handle a completely unstructured course. Others are prepared 
to share responsibhty for their own education (Barton 1973) 
and vvill profit from the opportunity to do so. The FLG 
format provides a workable balance (Green 1974) between the 
disorganized time-wasting muddle of "What shall we do?" and 
the efficient but often ripd ''Do this," 

Emphasis on local natural history^the backyard, the dorm, 
the campus, the community, the city-provided an intense 
awareness of the environment. Topics were neither artificial 
nor remote. Students became involved in their own commu- 
nity as they became involved in scientific study and showed 
ingenuity in developing their topicj. 

Although the initiative for the FLG prop-am emphasized its 
value in developing teacher/student fclationships, the students 
also developed mutual respect and fiiendship, I heard many 
comments revealing their appreciation of the achievement?? of 
fellow students when individual research was reported. They 
were impressed with one another! I took advantage of every 
opportunity to let the students share their hard-earned 
expertise with the ^oup rather than present the material 
myself. 



Course Content 

The areas introduced included geology, arrival of man, 
history and growth of the city, meteorology, water and 
waterways, flora, fauna, and public health and sanitation. 
There is, of course, no handy textbook for such a course. For 
each class session 1 prepared a bibliopaphy of basic references 
in the subject area and specific references for Chicago. I also 
prepared a three- to five-page outline summarizing pertinent 
Chicago area information on the topic. Each student received a 
copy of the EnvirDnmental ftotectian Act of lUinoii, the 
Enviror^mantal Protection Agency annual report, and the Open 
Lands Project Conservation Resource Guide. Departmental 
copies of Environmental Cv^renU, the newsletter of the City 
of Chicago Department of Environmental ControU and the 
QUcago Board of Haalth Nawilattar were also made available. 
The administrstiva departments of the cityj the departments 
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o^' pfHiio \h '* th Streets and S-Mittation, Forestry, Water and 
Fcvvi!r:i, Park:!, and the Mutropolitan Sruiitary District gener- 
ously coor;ei Uud aritl sent current inforniation and annual 
repofi.?! -'or iMjt study. 

I liiive fjnipUafiized the Chicago area, but obvlousiy every 
Ifuatio-i holds m own promise (Belman 1972, Kieran 1959), 
In addition \o ulass lectures and reading recommeiidations, 1 
hsed tlitJ following activities in one or both years: 

s Geology: Lab work examination of specimens of the rocks 
and minerals of the area (hardness, streaky fluoroscence, density) 
and the departmental fossil collection; analysis of locally 
coilectod Soil saniples (pHjN,P,K, particle sizsj water retention). 
Field work -observation of wind and water erosion along the 
lake front; beach and dune formation; nvidence of ancient 
coral reefs, scj cliffs, spitSj glacial moraineSj and ridges in 
Chicago topography - collection of soil saniples; observation of 
horizon layers at construction sites. Leetures— students were 
eneouragcd to take advantage of the resources of the city, as 
geology lectures were offerred in the spring at the Chicago 
Academy of Science, the Chicago Public Library^ and the 
Chicago Museum of Natural History. 

a MuUorology: Fluid work - -measurement of miurocliniutsis 
(temperature, humidityj barometric pressure) around campus; 
sampling and testing for air quality (CO, CO2, SO2. NO2); 
sound level readings. Lectures— guest lecturer John Coleiiian of 
CBS^TV Weather presented a seminar on the major characteris- 
tics of Chicago weather and current research on effects of 
pollution and urbanisation on weather patterns. 

0 Water and Waterways: Field work-=water sampling in Lake 
Michigan^ North Shore Channel, North Branch of the Chicago 
River, Green Lake, Des Plaines River, Lab work -qualitative 
analysis of water samples {pH,N|P,K,Pb,Hg,Si,Cl, coliform 
bacteria, algae, copapods, protozoa). Lacturos-an NSF stu- 
dent-originated study of chloride levels in Lake Michigan was 
being conducted at Loyola under the directorship of a seniorj 
J. Buttmerj with the guidance of R. Haniilton of the Biology 
L'epartnient, (The report on this work of fellow studerits was 
iarticularly stimulating to the freshmen.) 

• Flora and Fauna: Field work -two field trips to Indian 
Road Woods (late March and early May) for spring flowers and 
birds. Lab work— herbarium study and slide talks on the 
amphibians, reptiles, birds, mammals, and insects of the area. 
Lectures-an *'open classroom" lecture by Floyd Swink at the 
Morton Arboretum, Lisle, Illinois, 

* Pubiic Health: Field work— D, Gallay of the Chicago 
Environniental Control Board led three fipld studies (sewage 
filtration plant of the Metropolitan Sanilary Diitdct, a 
unitary landfill, and an industrial waste commercial plant); 
also visited the water filtration plant. Lectures-=K. Wisiol of 
Commonwealth Edison discussed energy needs and the future. 

Student Projects included field studies, laboratory investiga- 
tions, and library research. Several led to coniniunity action 
and drew local publicity. The following list of titles gives some 
indication of the range of topics chosen: Geology -th^ 
geological history of Chicago, a comparison of Chicago area 
farm soils treated with organic and inorganic fertiliEGrs, a 



comparison of Chicago urban soil with Louisiana farm soil; 
Meteorology -t\m lake-snow effect and tornadoes in Chicago; 
weather predicting from, a simple instrument station estab- 
Uslied in Loyola Hall; Waterways'- 'A study of Green Lake, a 
liistory of the Illinois Michigan Canal, sewage treatment 
systems; Community-^ history of Hegewischj noise pollution 
and the Chicago Transit Authority, noise levels and 0*Hare 
Field, air pollution on the northwest side of the cityj heart 
disease and preventive programs^ venereal disease (facilities and 
programs), Chicago Board of Hmlihiflora and faima, the effect 
of herbicides, fertilizers, and detergents on Ciadopfiom spp 
isolated from Loyola Beach, analysis (the identification, 
distribution, and relative age) of over 200 trees on the Loyola 
Lake Shore campus, a study of the factors regulating the 
nonsynchronous bloom times of three campus magnolia trees, 
a study of changes in the populations of fish in the Great 
Lakes, Dutch elm disease in Illinois, 

My experiences with the FLG forniat lead me to recommend it 
highly as an alternative to the large lecture class format or the 
indepeiident study program because of its obvious advantages 
for the freshman student. 
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New Report on the Stdari^ of 
Sclentistei En^eers and Technlciiias 

Salaries of Scientists, Engineers and Technicians -A Summary 
of Salary Surveys is a comprehensive biennial report presenting 
information on starting and advanced salaries in industry, 
government, and educational institutions. The seventh edition 
(December 1975) has just been published by the Scientific 
Manpower Commission. 

The 1 1 2-page report includes salaries for scientists * engineers, 
and technicians broken out by field, hi^est de^ee, sex, years 
since first depeej age ^oupj category of employment, work 
activity, type of employer, geopaphic area, acadennia ratik, 
Civil Service grade and ^ade distribution, and level of 
responsibility* Data were compiled from 44 souraeSi both 
published and unpublished, and cover the period 1972-75 with 
some trend data beginning as early as 196 L 
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Some hichiightB: 

© Dcspitu a 24':h drop in the number of offers mudo to new 
bachelor's graduatus, sulary increases in the various 
erigiiieerinB specialties rose from 9 to 15% in 1975, with 
B.S. chemical engineers receiving the highest salary 
offers {$1,196 per month), Offers to accounting gradu^ 
ates incroased 6% to S981 , and to bu.^iness graduates S%, 
while offers to graduates In all other fields rose less than 
5%. 

@ Women, too, received fewer job offers, despite an 
emphasis on affirmative action. Women majoring in 
accounting and most engineering disciplines Teceived 
slightly higher salary offers than mm, but in all other 
discipHnes their salary offers were lower, 

m The median starting salaries of ehemists in 1975 either 
decreased or increased only slightly from 1974 depend- 
ing upon degree level. Salaries of experienced chemists 
rose 8.6% to $19,000 at the B,S, level; 7.6% to $23,000 
at the master's level; and 6.0% at the Ph.D. level. 

® Beginning .salaries for Ph,D.'s in mathematics decreased 
from 1974 to 1975, with salaries in business and 
industry dropping to an average $18,700 from the 1974 
figure of $19,000. 

® Average salaries for selected white-coliar occupations in 
private industry increased 9M during the year ended 
March 1975-the largest annual increase record»?d in the 
i S-year history of this Bureau of Labor Statistics series, 

o Despite an increase in the median salaries of experienced 
engineers in all areas of employment in 1974, salaries did 
not keep pace with the rising cost of living. The overall 
average annual salary for all en^neers in 1974, without 
regard to age, type of employer, supervisory status, or 
degree level, was SI 9,000, 

« On 1 October 1975, all federal workers received a 5% 
pay increase rather than the 8,66% increase recom- 
mended by a federal panel. 

« Faculty salaries rose 5,8% in 1974 and total compen- 
sation, including fringe benefits, rose 6.4%i but the 
increase was less than that of the cost-of-living index. 
The American Association of University Professors 
reports that the average sakry of all faculty rnembers in 
all ranks in all kinds of colleges and universities was 
516,403 in 1974-75; with total compensation rreraging 
$18,709. Women faculty members, on the average, 
received 17 J% less total compensation than men. 

The seventh edition of Saiaries of Scientists, Engineers and 
Technicians-A Summary of Salary Surveys (December 1975, 
106 + vi) includes 128 tables and 1 1 charts. It is available from 
the Scientific Manpower Commission, 1776 Massachusetts 
Avenue, N,W„ Washington, DC 20036 for $15 prepaid. The 
sixth edition (August 1973) and the fifth edition (June 1971) 
are available at S3 each or $5 for both, If ordered with the 
new report. 

For information, contact: Eleanor L. Babco, (202) 223-6995 
or (202) 4674325. 
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Am OpMoii 

ShoMld Anatomy Dkorce Phystolo^? 

Monroe Cravats 

There are cgurses in botany, genetics, microbiology, and 
zoology. The only marriage seems to involve anatomy and 
physiology, and even that marriage is performed under special 
circumstances, usually for nonbiology majors such as those 
majoring in health education, physical education, and nursing. 
These students have limited space in their programs and, of 
necessity, the two courses are merged. 

Where possible, freshman biology may be a prerequisite for the 
course or the course may be spread out for one year. If the 
course is expanded to one year, why not separate anatomy 
from physiology and give the present course? This is difficult 
to do because these courses would require additional prerecjui- 
sites such as chemistry. 

Ordinarily, however, anatomy and physiology are one semester 
courses of six hours each: three in lectiire and three in 
laboratory. There is a tremendous amount of material for 
scientifically naive students to master in a short time, (Note 
how thick the textbooks are getting year after year,) What 
could be done to give the students a knowledge of anatomy 
and physiology without overwhelming them? 

First, by necessity anatomy should remain wfith physiology for 
these students, A decision then has to be made as to which 
topics to offer and which to delete. If the students will be 
taking a licensing examination, the teacher might supply lists 
of information to them; if they have to know the names of 
approximately 200 bones and 400 muscles, this information 
could be separate from the course itself. 

It is also helpful in such a course to have the same person 
teach the lecture and laboratory parts and to have the two 
parts blend so that the teacher may be flexible in the time 
devoted to either. 

Next, the subject areas ought to be orpnized wherever 
possible according to physiological topics rather than, as is the 
usual case, anatomical topics. Sample listings might include 
"transport" and '^homeostasis*' rather than **circulatory sys- 
tern" or '-urinary system,*- 

Supportive services should be available to the student. The 
teacher should be prepared to allow a peat deal of time to give 
individuaiized help to the student. 

Anatomy and physiology should serve as an inspirational 
course so that the studetit may desire to pursue the discipline 
in the future. The course should not stand as a frightening 
summit which the student must conquer in order to graduate. 



Monroe &avats is at the York Colla|e of the City Univenity of New 
York, Jamaica, New York 11432. 

Editor's Note.' Reaction to this opinion is solicited. 
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Let SMC Do Yoiir Readliig 

Frustrated at your inability to read and digest all thoso 
newsletters, magazines, press releases, etc, that ruach your desk 
regularly? Unable to keep abreast of the latest supply/demand 
situation, the latest salary data, what Congress is doing that 
will affect scientific, engineering, nd technical personnel, 
what's going on in academe? 

If the answer to these questions is yes, try subscribing to an 
iiivaluable digust of these materialG pulled together and 
capsulizcd 10 times a year. SET Manpower Comments tells 
you enough to give yo\i the gist of all the things you need to 
know about scientists and engineers and where to get more 
details, 

A sample issue will be sent on request. Subscriptions may be 
ordered by using the form below, 

Seientific Manpower Commission 
1776 Massachusetts Ave., N,W, 
Washington, D.C. 20036 

Please enter my Subsuription: 

1 Year $15; ™ 2 Years $28 ; _^ 3 Years $40 
Check enclosed □ Plense bill (50^ Handling) □ 

Send complimentary copy to: 

Name ________ ..=__^_= - — =-^=-_= — =^ 

Address _____„^_^^^__.__^.^^_^-^ ^ _^ — 



Bio-C^ Implementation Usmg 
Stractured aiid Nonstinctiired Mastery 
Strate^ with Vary mg Fsedback SpMiflcity 

Benjamin Meleca 
Sandm A, Drabik 

A system of Computer Managed Instruction (CMI) developed 
at The Ohio State University (OSU) in cooperation with South 
Dakota State University provides an exciting instructioiiai 
model for individualized learning based on repeatable testing. 
A sophisticated computer program was designed and imple- 
mented in the introductory biology program at OSU using 
Coursewriter III program produets available from IBM. Course- 
writer III provides an author language, telecommunications 
support for remotely located computer termiiiaiSj and utility 
programs for the collection and storage of studint perfor- 
mance data. The basic system was modified at OSU so that the 



C Benjamin Meleca is Director, Division of Research and Evaluation In 
Medical Education, and Associate Professor of Preventive MedicLna, 
Colitge of Medidne, Hie Ohio State University, Columbus, Ohio, 

Sandra A. Drabik is an Instructor in the Department of Botany, College 
of Biolopcal Sciences, Tiie Ohio State University, Columbus, Ohio. 



centrally located IBM 370=^158 computer would support quiet, 
high-speed terminals, i,e,, Hazeltine 2000 cathode ray tube 
(CRT). This specific CRT is capable of elaborate displays at 
high speeds (1 20 cps)» Printers could easiiy be attudied to the 
Hazeltine should hard copy be desirable. 

Foui Hazeltine 2000 computer terminals were instullcd in the 
l3io-Learning Center for student use. Two additional terminals 
were available to instructors for student data retrieval and 
counsehng. In such an audiotutorial environment, students had 
,3 possible 65 hours per w^ek accessibility to all instructional 
modules and learning materials (i,e„ super 8 mm films, 
videotapes, kodaclirome slides, prepared slides, demonstra- 
tions, and laboratory exercises) covering the integrated lec- 
ture-laboratory-observation, throughout the 10-week academic 
quarter. 

The Bio-CMI program was designed and written to use the 
curricular materials developed for the introductory biology 
pro-am in the College of Biological Sciences, namely the 
Bio-Learning Guide (Meleca et ah 1975), The behavioral 
objectives^ written for various cognitive levels, were taken 
directly from this text. 

Since specific details of the CMI model have been described in 
an earlier publication (Allen et al. 1972), this paper reports the 
implementation of the model and the results of a study which 
investigated the effects of involving structured and nonstruc- 
tured mastery learning strategies with varying levels of test 
item feedback and varying levels of student abilities as 
measured by the ACT Program Placement Examination. 

Learning Environment 

The main vehicle used in the transfer of biological information 
at OSU was the Bio-Learning Center (Meleca 1973). This 
system followed the philosophy that instructional programs 
should be learner oriented and that a variety of media and 
teaching strategies, nexibly scheduled, should be used in an 
effort to help students achieve behavioral objectives, Blo-CMI 
used the established humanizing environment of individualized 
instruction in the Bio-Learning Center and further used the 
power of the computer to provide meaningful diagnostic 
testing and feedback to guide students in the process of 
learning. In the OSU propam, students learned to make their 
own decisions in the management of learning experiences with 
a minimum of supervision but with feedback given by 
computer^ instructor, and the instructional team. The effec- 
tiveness of the students' decisions was analyzed in counseling 
sessions with the teacher. 

Literature Survey 

Studies dealing with the concept of mastery learnmg date back 
many years (Courtis 1925, Mackinder 1925, Washburna 1925, 
Whipple 1925). In general these itudies, as reported by 
Wentling (1973), indicate an advantage for mastery learning 
over nonmastery learning strategies. 

More recent studies at the college level by Amthor (1968) and 
Johnson, Gnagey, and Chesbro (1970) undertook comparisons 
betwien treatment groups using mastery learning and students 
in a more traditional method of learning. Although Amthor^s 
study reports a significant difference in achievement in favor 
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of students in the niaMtary lerrning situation, Johnson, 
Gnaflcy, and Chesbro contradicted those results. In other 
studies to determine the eff0ctivoness of maslury learning in 
relationship to time speiU on instruction, V/ashburne (J 925), 
iiutherland {1925), and Ward, Carter, Holmes, and Anderson 
(1925) showed thut mastery learning actually decreases the 
mean amount of time needed to complete the instruction. 

Early studies investigating the concept of feedback or knowU 
edge of results agreed that some knowledge of performance 
improved future performancB (Plowman and Stroud 1942). In 
a study by Sassenrath and Garverick (1965) involving differen- 
tial feedback from exams on retention and transfer, 120 
students in each of four treatment groups received one of four 
degrees of feedback ranging from (a) classroom discussion, (b) 
looking up wrong answers in the textbook, (c) checking over 
answers from wron^* answers on a bulletin board, to (d) no 
feedback on questioiiS, As expected, students receiving feed- 
back providing for discussion performed best. In another study 
invoiving ''knowledge of results and incorrect recall of 
plausible multiple-choice alternatives/' Karraker (1967) found 
that no knowledge of results resulted in significantly more 
errors for 72 college freshmen responding on a multiple-choice 
test with a recall criterion test taken later. When no feedback 
was provided, stadents werg found to recall more plausible 
wrong responses as being correct. However, tliis was not the 
case with the treatment group receiving feedback. Simply 
stated, students who made errors on multiple=choice examina- 
tions without being provided knowledge of results tended to 
make the same error on recaU examinations. 

In another study, SuUivan et al. (1967) found that students 
receiving immediate feedback appear to employ a different 
learning strategy from "no feedback*' sivumu in learning 
instructional materials. Although these researchers did not find 
significant differences on criterion test performance between 
the two groups, students receiving no knowledge of results 
scored significantly higher on mastery tests than did students 
receiving immediate feedback. However, as many as IS 
students from the **no feedback" group failed to complete the 
instructional program compared to 3 in the 'immediate 
feedback'* group. 

Approaching the Uterature and researching current studies 
reveal an incrsiasing sophistication and rigor of the research on 
instructional development. The complexity of such investiga- 
tions is evidenced particulariy when one focuses on the 
contradictions. In a study involving varying feedback speci- 
ficity, Goldstein et ah (1968) found that, contrary to typical 
fmdinp, the percentage of feedback had no influence on final 
performance/However, the mora specific the **knowledie of 
results** the more precise was the guidance of behavior. From 
this study it appears that *-some traditional concepts regarding 
the role of feedback in establishing and maintaing performance 
may require revision." 

Sturges (1969) investigated **verbal retention as a function of 
the informativeness and delay of informative feedback." She 
concluded, paradoxically, that neither delay of feedback, nor 
the form of feedback, had an effect on immediate retention. 
However, seven-day retention was found superior with a 
24-hour delay when feedback included both correct and 
incorrect alteriistives. A 24^hour delay had no effect on 
retention when feedback included only the correct alternative. 
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Sullivan (1967) and his associates found that students receiv^ 
ing immediate feedback to responses on mastery test items 
scorud .significantly lower than students receiving no knowU 
edge of results. They learned that the "no feedback*' group 
spent more timu stgdying the textual materials than the 
'^feedback** students. Whereas the "feedback*' group at- 
tempted to use the instructional value of the immediate 
feedback on their responses to mastery items, the **no 
feedback" students spent more time studying their textbooks. 
Criterion or performance tests were comparable for both 
groups. Results of another study by Sullivan et al. (1971) 
contradict Sturges' (1969) investigation; immediate feedback 
of knowledge of results was more effective than a delayed 
feedback procedure. 

Ammons (1956) made the statement that *%nowiedge of 
various kinds which the performer receives about his perform 
mance affects his behavior.** He summarised these effects by 
making 11 generalizations, each followed by the available 
supporting evidence from research studies. Examples of such 
generalisations are (a) knowledge of performance affects rate 
of learning and level reached by learning; (b) knowledge of 
purformance affects motivation; (c) the longer the delay in 
pving knowledge of performance, the less effect the given 
information has; and (d) when knowledge of performance is 
decreased, performance drops. Ammons stated that highly 
motivated students (i.e,, students performing at a higli level of 
proficiency) are encouraged by knowledge of results. However, 
increased feedback may '^actually lead to a decrease in 
motivation" when students are not performing well. 

Gunter (1973) noted that relatively few studies investigated or 
reported structured and nonstructured strategies. Studies by 
Brown (1966), Olson (1957), Rainey (1965), and Hovey, 
Gruber, and Terrell (1963) found no significant difference 
between control and experimental treatments^ However, Mager 
and McCann (1961) found support for their hypothesis that 
learning is enhanced when students are allowed to make 
decisions concerning their learning experiences. 

Bloom (1968) studied the effects of attitude toward instruc- 
tion, correlating them with total achievement. Students who 
were successful in learning tended to have a favorable attitude 
toward instruction. In a more recent study, Wentling (1973) 
stated that attitude toward learning may be important in 
developing and maintaining good attitudes beyond formal 
training at the university level. However, he reported no 
significant difference in attitude toward instruction between 
the learning strategies (i.e., mastery versus nonmastery treat- 
ment). 

Wentling (1973) comparad the effects of a mastery strategy of 
instruction with those in a nonmastery strategy, with varying 
levels of test item feedback from unit achievement tests. A 3 x 
2x2 factorial design was used with instructional strategy, 
feedback specificity, and mental ability as factors. The 
five-week study of 116 male high school students found 
mastery strategy to be superior in terms of final achievement- 
Varying test item feedback treatments showed that partial 
item feedback, as opposed to none or complete item feedback, 
"appears most desirable when time trade-off is justifiable.*' 

Whereas Wentling*s study looked at mastery versus nonmastery 
learning strate^es with varying test item feedback, the 
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research reported liere used the coniputur in u uontrollud 
experiment to generate criterinn referencud tests at rantlom as 
a measuru of achicvuineiU in two inastuiy learning strategies 
with three levels of feettback given to students regarding their 
responses on multiple-choice im imm. The dupendent van- 
ables under investigation in this ^iudy were (a) final cognitive 
achievement, (b) time spent at the computer terminal taking 
cognitive tests, and (c) attitude toward instruution. The 
inUependent variables under consideration were (a) instruc= 
tional strategy, (b) feedback specincity, and (c) ACT score. 

Method 

Sub feats 

The subjects were 105 university students enrolled in an 
introductory biology course in the OSU CoUege of Biological 
Sciences during the autumn quarter 1973. The students were 
randomly assigned to either a structured or a nonstructured 
learning strategy group within one of three recitation sections 
representing different levels of test item feedback. 

Procedure 

Students attended three 50-minute recitation periods per week 
during a 10-week acadejnic quarter. In addition to this 
experience, students worked in an audiotutorial m.gde in the 
Bio- Learning Center (Meleca 1973), All students, regardless of 
experimental treatments, were expected to use the Bio=Learn- 
ing Center to complete nine inslructionai modules (i.e., six 
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core or requiruu and three out of four "optionar* modules)* 
Rauh instructionrd moduie, designed to CQntain one w«ek*s 
learning aytivitius, had been keyed to specific behavioral 
objectivus. 

A test item bank of approximately 6000 multiple-choice items 
had been developed via item analysis and categorizing test 
items according to ( j instructional module, (b) bohavioral 
objective^ and (c) level of cognitive difficulty. Test items were 
written by faculty members in the introductory biology 
program and administered to approximately 2600 students for 
item analysis. Of the 6000 test items available, 2249 were used 
in the Bio-CMI test bank. 

After an Initial orientation to individualized instruction and 
Bio-CMI, students were given an offdine diagnostic pretest ^ 
which was used to assess the entry behavior or biological 
knowledge of students at the time they began the course. The 
58-question multiple-choice examination was designed to test 
the objectives of the six core modules. Data received by the 
instructors as a result of analysis by a pretest scoring 
procedure included each student's total perforrnance and 
specific performance in each module. Each student's course of 
study for the quarter was prescribed on the basis of the 
offdine pretest performance. The maiiagement strategy al- 
lowed a student to skip modules on which he or she had 
demonstrated proficiency; mastery criterion was assigned at 
76%, Grading was determined by weighting the test items 
according to cognitive difficulty. Questions were divided into 
three levels of difficulty which encompass the .six categories in 
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Biofim's Taxonomy of MUiicational Objectives: Cognitive 
Domain (1956). Thcsr levels vn^re (a) knowledge and compre- 
hension, (b) Mppligaliun :uicl analysis, and (c) synlhesis and 
evaluation (a-levul items - 1 point, ^-levul items ^ 1,5 points, 
and t'4evei items - 2 points). This number was divided by the 
total number of items (also weighted) on thu tests, Studunts 
were given their highest cuniulativc score on a module, 

After the off-line pretest, all test taking was done at 
self-initiated times on Hazeltine 2000 computer terminal (see 
Figure 1 -Flow Chart), Tests generated for the benefit of 
student guidance were given a "no risk" situation -they could 
t)e taken as oftcsn as needed for the achievement of mastery. 



Each module of instruction began with a randomly generated 
pretest from the test item bank. Each test was unique but 
equivalent to all other tests on that module as to level of 
difficulty and number of items generated per behavioral 
objective. These criteria were established by the instructor, 
instructor options). For Biology 100, approximately 70% 
of the test items are of the cognitive level (o-knowledge 
comprehension); 20% are of the 6=application analysis leveU 
and 10% are of the c^synthesis evaluation level of difficulty. 
All students were encouraged to take a module pretest without 
prior preparation and to use the diagnostic pretest results to 
determine course of study based on the list of objectives not 
mastered, which were given after every test. A student 
obtaining mastery (76%) on the pretest moved on to the next 
module. Otherwise an alternate test or criterion test was taken 
on the same module. Students were encouraged to take as 
many criterion tests as they wished to achieve mastery and go 
on to the next module or to continue testing in order to raise 
their grade. 

The study employed a 2 x 3 factorial design (Figure 2) and 
was concerned with the investigation of three independent 
variables. The first of these variables was the type of 
instructional strategy used: mastery leafning in a structured or 
mastery learning in a nonstructured treatment. Structured 
sequences were established for Groups Sj, and S3, 
Students in Groups Nj, N2, and N3 were permitted to attempt 
any module at any time, whether or not mastery was achieved 
on a specific Instructional module. Mastery strategy philoso-^ 
phy was still in effect even though some students chose to 
attempt several instructional modules before mastery of each. 
Ultimately, mastery of the core and optional units was 
necessary to complete the course even in the nonstructured 
^oup. When students in Groups Sj, S2, and S3 were ready to 
begin the next module^ they could only do so when mastery 
had first been achieved on the previously ordered module. 
Once mastery was achieved, students were free to try to im- 
prove their scores as many times as desired before proceeding 
further. 



The second independent variable studied was feedback speci- 
ficity on midtiple-choice items. Three levels of specificity of 
feedback were used. Groups and (level one) received no 
feedback as to correctness on test items; $2 and N2 (level two) 
received partial feedback (i.e., correctness of response state- 
ment was made after student entry); and Groups S3 and N3 
(level three) received total item feedback (i.e., correctness of 
responsa and correct response)* 
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Figure 2, Instructional strategy 



A third independent variable investigated was the ACT scora, 
which was used as a covariate in the analysis to h -sip adjust for 
initial differences in student ability and preparatian. Its use as 
a predictor of achievement and time at the cornputer terminal 
was Ldso investigated. The American College Testing CACT) 
Propam placement examination was developed to assist 
colleges in placing entering students in classes most apprapri- 
ate for their ability and preparation. Five ACT scQres were 
available as predictor variables: English usage, jnatheniatics, 
social studies, natural science, and a composite score, Predic' 
tion equations provided course directors important data 
needed in propam development. Individual ACT scores were 
taken from student records housed in cuUcct^ offices. Achieve- 
ment and time at the computer terminal werw ^*?anured by 
cumulative scoring (grade earned) and time data aach 
student. Attitude toward instruction was measured at the 
completion of the 1 0-week course. 

Criterion Instrtdrnents 

Three dependent variables were investigated in this stu^y: (a) 
final cognitive acliievement, (b) time spent testing mi the 
computer terminal^ and (c) attitude toward instfuction. Final 
cognitive achievement was measured by the cumulative scoring 
of nine criterion tests randomly generated from a test itern 
bank, Each test was unique but equivalent to all other tests on 
that instructional module as to level of difficulty and naimbgr 
of test items generated per behavioral objective. Diagnostic 
tests consisted of four-alternutive multiple-ehoice it^ms \^ith 
one correct response. 

The second dependent variable was time spent talcing criterion 
tests at the Hazeltine 2000 computer terminals. Tinia was 
logged for each student as he or she signed-on and sigaed-off 
the CRT. A cumidative record was kept on each subjeet 
throughout the study. 

The last dependent variable under eonsideratjori, attituije 
toward instructionj was surveyed with a questionnaire deVel- 
oped specifically for Bio-CMI students. One section cf the 
instrument was constructed of instructionally related state^ 
menti, randomly ordered with both positive (favorable) and 
negative (unfavorable) statements. A five-point SQala rangirig 
from **stron^y a^ee'^ to "strongly disagree** was used. Other 
statements in the instrument (section 2) required candid 
responses which were not scaled for scoring as in seetioii one. 
Reliability estimates of this attitude survey have not been 
attempted at this time; therefore, any interpretative (in reipect 
to attitude toward instruction) data should be considered 
carefully. 
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TABLE I 



lnstrijcti€3ntf 1 Strategy 


Str Mtup*d 
n s 45 


Noritructured 
n B 37 


81.74 


80.19 


i.eo 


1.93 



Resuits 

Tablis I and II ihoyi \tx^ results far initnictional strategy in 
relation to the dipend^nt vari^bleaj final cognitive achieve- 
ment, and time spaiit st Xl%^ ei^mputir tirminaL A ti^o-^ay 
analysis of CDyiriaJici i^dicat^d sio ii^ifioant diffirances 
between initiuc^tlDftal stiatagie^ with r^ipact to achiaven»ent 
and tima* TTiis result ^as anticipated since botli treatment 
sraups followed misteiy lea^bg strategies. 

Feedback specif acity Q^iiiisted cf thtt e t/ffn of treat meiits: 
nrne, paJtialjand complete feedback. Tables III and IV show 
the results of feedback ^perfficlty m relation to the dependent 
variables achievement and tirne. 7he two-way analysis of 
CO variance indieated no significant difference mmong Imtlm of 
feedbacR specificity^ Further, the iaittf^ctien of instnaetional 
strategy mth fe^dbaclc spteifirfty vim ^Iso nansi^ificant . A 
iummwy of the teast-saw^r*^ ni^ans ind standard errors from 
the analysis of eovariine^ is i^vesin Tables III and IV, 

These results are coiinter to those reported by Wentling (19^3) 
and Karraker CI 967). Mc^st likely these results can be 
attributed to the fact that botft In^tructioiial stratepts ware 
mastery leaming strate^^s. 

Regardiiig the depeaidefat varlat^le of attitude toward instruc- 
tion as measured by m attitude questiennalrep studanti wm 
hi^ly pcsitive about the Bio-^Ml propao afld favored tha 
nonstfuclured mastery leiraiing stratigy C^s opposid to the 
structurad format) md partial m complete test iteni feedback 



ACHIEVEA^iNT 



F«#db«£|c Spteificit/ 


N«n« 
n 821 


Partial 
n s23 


Cenptit* 
nt31 


83.04 


si3a 


78. J2 


2.26 


a.4< 


2.12 
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TABLE II 



TIAAE 



Instructional Strat'tgy 


Structured 

n = 45 


Nonstruetured 

n =37 


15.71 


13.42 


0.92 


0.98 



CJather than none). The poiitive attitudi toward inastery level 
learning luhstantimtes the studies of Bloom (1968) and 
Gentling (1973). In terms of proptni and course divelop- 
Hienti tbera was no significant differciiee in instructioiial 
^rate^is with respect to time spent at tht ecmputer termiiial. 
Several itudents in the study liowevert were able to complete 
t3ie 1 O^v^f cek eourse in soniiderably le^ time (ej., in 5, 6, and 
B weeks instead of the 1 0). StiH other students needed an 
additional 2 to 4 weeki to coniplete the prograni. 

Statistieal analysis indicated that the covariate, ACT soorej was 
sipif icaiitly^ (p<,0 1 ) eorrelated with the dependant variable of 
achia^iment. With each unit increase m ACT score^ the mean 
^ore InOTEied L43 points. Further, statistical analysis indi- 
cated that the covariate, ACT score, was sigiiincaiitly (p<Ol) 
aorralated with the dipendint variable time on the terminal. 
For mmh unit increase in ACT scoxe, time oa-line decreased by 
0.47 hoius, 

Ji is not altogether lurprising to find that ACT scores wwe 
Jiighly correlated with achieve ment and negatively correlated 
t« timi spent at the eomputef terminal. However, in a mastery 
learnini strategy, one would not neceisaiily expect such 
results. Not only was there a high positive correlation between 
ACT ieoies and achieve ment for both instructional strate^es, 
fciut this factor was observed for students at the hi^er level of 
perfoimMce (iJi, students earning an A for a final achieve- 
Hient Score). The resnlts are also consistent with the fcelief that 
students with hi^ej ACT scores need less time for learnini 
tliaji itudents with lower ACT scores. 



TABLE IV 



Ntdbsck Spaeificity 


Mont 


Psrtlal 


Coniplsta 


n m 21 


n e 23 


n m 31 


tU4 


11.03 


13.21 


1.15 


1.25 


1.09 
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Sei?©fal inipli^tions can be drawn from the wsults. Pint, tlie 
mastery learniflg strategy permitted high levels of copittive 
acJiipvemint for both thi structured and nonstructured 
poupi. SfGondly, fiiithar mitruetional strategy nor feidback 
specifldty, nor the interaction of the two, had a iipiiflcant 
efftct on acWevisient or time. These results imply that all 
stttdenti, leprdless of ACT scorei* can fee succeisf^ (inastery 
levil learning) in this learning strategy. Our reeords on student 
data reveled that althou^ students with hi^er ACT scoris 
were continually attempting to improve their scores, studints 
with lower ACT loores were speriding the same tima aehievliig 
mastery. 

SujAjnary 

TWs study was undertaken with the aflticipated result of 
determining which of two types of instructional stiategy and 
which of three types of test 'Mm feedback would be mmt 
benefidal to students In Bio-CML As stated in the results with 
respect to aducvement and time on=Une, there wert no 
sigaifieant differences among treatment poups. However, the 
attitude survey indieated that studenti favored coniplete or 
partial feedback oti test items to no feedback. 

We are in complete affeement with Goldstein (1968) and Ws 
associates in concluding that sowe traditiDnal concepts regard- 
ing the role of feedback in establishiiig and msintainliig 
performance may require revision. Personal observations in the 
investiption reported indicate that different feedback treat- 
ment ^oupi used different ftudy modes. In ixamining 
feedback specificity (i.e., none, partial, and complete), we 
found that students v^^ho were provided yomplete feedbadc 
spent less time studying their text and visiting the Bio-Liarn- 
ing Center as v^^ell as recitation class, although m did not 
attempt to measure these variables. Students receiving com- 
plete feedbiGk may have received aU the knowledge necess^ 
froni the quastion item and the feedback to be sUQcessfiil, "We 
are in apeemeiit that much of the data in the literature is 
complex and more often contradictory (Annmons 1956^ 
Goldsteiji 1968, Plowman 1942) conaerning feedback speci- 
ficity--i.€., which kinds of feedback are best for certain tasks; 
delayed versus immediate feedback; what amQunt of informa- 
tion received by the performer concerriing performance of 
specific tasks. Obviously, the nature of the terminal behavior 
umst be considefed in studying such questions. Althou^ there 
m little debate as to whether or not feedback or knowledge of 
results iJ desirable for the learner, the kind and amount of 
feedback is task dependent and instructional davelopen should 
consider this variable seriously. 

lio-CMI offers considerable potential as a dynamic individ- 
ualized Hid personalised instructional mediura. It ptrinits 
students to lewn it thair own pace wldle demanding a hi^ 
level of addeyement-mastery l^el learning. TOs combiiiatlon 
makes the Bio-CMI strate^ particularly attractive for use in 
tile leamhig^teaching process. 
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Ke^ and Updated Statbtic^ Now 
Availidble on the Participation and 
^vaUabiUty of Men, Womeiii aad 
Minorities fit the nrofMslonal Letel 

1*he Scientific Majipower Commission has just pabUshed the 
first 2Q0-psgi supplement to its book, Professiomi Wamm 
mnd Mirtoritiis - A Afanpower Data Resource Service, wlUch 
was published in May The new pages update all 

iaifpxmatlort on degrees granted in all fields throu^ 1974* and 
include a largely new ^ section on women and rninorltiis in 
midioiri^ axid related haalth fields. Other new data ara 
biciuded In the fields of businass, engiiieiring, the naturil aiid 
BQQtml %cimQmi and the professions. 

Thi# cowprfihensiwe study brinp together for th© first time 
iriftually all available data on manpower at professioDil levels, 
^i\f% spaclai emphasis on vvomen and mlnoritiei in the jiatural 
And soeiil soiencas, englneefliigi arts, humanities, idueation^ 
and thi professions. It is dasignad to assist both thos€ persons 



examining the available supply of trained manpower and those 
dealing with affirmative action pro^ims. 

Published in loose-leif forinat mth appropriate subject dividir 
tabSi the four-part reference book Ineludes tasle Information 
on affirmative action; nflanpower data tn all fields from more 
than 100 iourcis; recruitment resources; a biblio^aphy; and a 
cojmpfehejnsive cross index. In the oripnal volurnCi approxi- 
mately 400 tibies arid charts Include totals and breakouts for 
\¥omen and/or minoHtiei in the areas of enrollments, degrees, 
and the general, academic^ and federal workforce, by field and 
subfield. Each data resource lection, arranged by field, is 
supplernented with textual hi^ili^ts of the data and Usts of 
specialized reeruitment resourees for women and minorities in 
that field. 

The continuing subscription servisa provides semiaiinual up- 
datei and iupplenientary data* 

The orignil 320-page volume is available for $40. The 1976 
serniannual suppleinftnts may be ordered at the prepublication 
price of $20 until 30 March 1976. After 1 April, the 
subscription price for iupplementsis $25/year. 

TTie publication and its supplements are available from the 
Scientific hlanpower Commissions 1776 Massachusettf 
Avenue, H,W., Washington, DC 2O035. 

For inforfnation, contact: Betty Vetter, (202) 223-6995; 
(202)4674325/ 
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A Pioflle Dii^ram for Focushg Thoaght 
on Envvonniental Problems 



cancer in humans, as weli as d%mm to plant cells. The net 
if feet is that continued use of spray cans with these 
propeliant& is Ukeiy to isad to increased skin canceT and 
other damage to living orginlsnis. 



David F.Parichurst 

Recently, in teachiiig a sophomore^level environmental survey 
course, I sought a mmm for encouraging studenti to view 
environmental problams broadlyTto look 3t mmy aspects of 
any pym problem. The result was the profiU dia^am of 
Figuje U which presents 10 different variables that help to 
charaeterize pfoblein& arid their solutions. 



TotaMy 

Bioi&gicat 
Uongnfm 

Complect 



Oharaeters Of Problim 


1, iAffected area; 


Local 


2. Wiietneii of 


Undisturbed 






3. Primary effect : 




4. Timi scali: 


ShQrt-terrn 


6. CornpleKityt 


Simple 


6. Perminincei 


Reversible 




Charaatefs Of Sotutian 

7. Existtnca: Obvisui 



8. Sociat 
acceptabilitV' 

9, Economic 
feasibilltv: 

10. €ompiet#neis: 



High 
High 
0% 




Figure h Profile diapam suggesting vambles t^ be cQnsidered 
with environmental problems and proposed solutions. Tha 
diagrarn is fillad out for problem 2 (see text). 



iyong with these diagrams, I prosanted soine sample problems 
and asked the students to classify them min$ the profile. 
Examples were: 

L With a bid cold, you ride the bus from Indianapglis to 
Bloomington, The person in the seat next Xo yoU lights i 
eigarette* (You are a nonsnioker,) 

a. Chlorofluoromethines, used as refrigerants and m propel- 
lants in many spray mm are extremily static in the lo^ei 
atm^phere. With continued use, thaif conetntration ap- 
parently builds up and they diffuse upward to the 
stratosphere. Thiie th^y deeomposi» and tfte resttltingftce 
chlorina is thought to destroy ozone. Ozon^ mojaculgs are 
mmr absorbers of ultraviolet radiation, %Wch causei ikift 



David F, Parkhurst is an aiiiatant pfofeiior in the Sghool of Public and 
EnvifDninintal Affairs, Indiana Univifiity, BlQomingtonj Indiana 
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As an example of the use of the profile, my own judgments for 
problern 2 are shown in Figure L 

Often, the range of responsas for a givan variable and a given 
rroblem was quite broad (occasionally spanning the whole 
rania!). Of course, there is not one ti0\t response; the 
important point is that these (and other) gharaetaristics should 
be considered. In fact, the diairam served as a useful basis for 
class discussion. I hope the students retained the broad 
psrspactive suggested throutfiout the coursa, althoufh I did 
not use diaffams specifieaWy after the first two weeks. If 
others find difficulties with any of the variables used in Figure 
1- or can suggest importarit omissioas, I would appreciate 
hearinf from them. 

This profile is similar in cc:!::npt to that of KaiU and Frey 
(1973), but is much more g§n^ral; it was developed indepen- 
dantiy. In addition, the piofila is related to the rnatrijg 
approach for environmental i^^ipact analysis (Leopold et al, 
1971), which would be appropriate to cover in advanced 
Gourses rather than the sirnplified gineral profile discussad 
here. 
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the 
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meeting 

TULANE UNIVERSITY 
NEW ORLEArJS, LOUISIANA 
30 MAY - 4 JUNE 

Special thtrtiai 

"BIOLOGY-THE NEKT 200 YEARS" 

TOR FU^THIR INFORM*tlONCONTACTi 

THe AliS MMTINQS DIPARTMiNT • 1«1 WILSON ILVD, • ARUNOTON, VA. 
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INDUSTRY, 

GOVERNMENT, 
ACADEME,.. 
...ARE YOU SEEKING 
BlOtOGISTS? 



Your job description can be 
listed without charge in the 
AWS hmployrnent Nr^siet^ 
ter which is diitributed to ap- 
proxiniately 300 job-seetefs. 

The Ne\¥sietter ii issued six 
tinies annually (Fabniaty, 
April, Junef August* Octobtr, 
and Decenibar) to quyiflad 
persous trained in all disci^ 
plines of thalifesciencfs. 

To takf advaiitagi of this op- 
portuni^ to recruit your per- 
sonnel flroin the widest pos- 
sible seltctiont sand ycur job 
descriptions to th€ AWS Em- 
ployment Newsletter 1401 
Wilson Blvd., Ariiiigton, Vir- 
ginia 22209. relaphone* 
(703) 527.6776, 



AlBS 
EMPLOYMENT 
NEWSLETTER 

, . . a service to 
AJBS Members ^ 
$8.60 far six issues annmlly 

Whether you are agtivily . 
seiking a job in ^e biological 
iciencis or want to explore 
the job market, tii^AJSS Em- 
phyment Newsktter cm 
make your task easier. As a 
member of the AIBS you aan 
iiibscribe to the Newsletter 
for the nominal fe^ of 58.00 
and receive regudar Ifstingi of 
iltuations vacaiit ta iJidustry, 
goverainent^ and acadame^ 

Write for sdditioiial informa- 
tion or send your prepaid 
subscription to AJBS Em^ 
ployment Nmslettgr, 1401 
Wilson BlvdM Arlington^ Vir- 
ginia 22209. Telephone: (703) 
527-5776. 
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